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14 February 1974 


STAT 


STAT 


Following our telephone conversation on 13 February 1974 
I spoke with one of my colleagues on the availability of 25X1 
iniormation cn Soviet oil and gas reserves. He informed me 
! that he had made some collection effort and had drawn up some 
i rough notes on the results of these efforts. 


If you have any questions you can direct them _to 
who can be reached of sd: STAT 


Sincerely, 


Enclosure: 
‘ ( as stated) ~ 25X1A 
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Sovies Cil exd Gas Fecerves 
MO Ce Se See a 


. 


General Bachrcund 


Trere is no way to equate precisely Soviet reserve claccifications 

for (A), (A + B) or (A +B + Cz) categories to the US concept of proved 

_ reserves. Soviet definitions, unlike the US concept, do not, srecify that 
the reserve: xust be commercially exploitable vith availecle technology 
and. equipment. Also, the densi ity of the explorato: y well a on any 
structure is ee ey more sparse in the USSR than in the us. Soviet 
A reserves can usually be treated as available reserves established 
through drilling, while B and C, categories are less probable and they 
are inferred by the extrapolation or interpolation of known subsurface 
data ‘to progressively larger surrounding areas. Prior research on 


Soviet reserves has produced the following epaenveron® to date: 


1. The pubiicesien's of natural gas reserve data in the USSR aprear's 


to be unrestricted and encouraged, while the disclosure of crude oil 


reserve data is prohibited by the State Secrets Act of 1947. 
2, A search of Soviet literature will provide two basic types of 
deta which can be used to estimate crude oil reserves: the publication 


of periodic link relatives that can be used to chain bits of information 


from the past to the present, and reporting of ratios of reserves to 


“4 production (R/P). Fox example, Vyshka (Baku, 16 June 1971, vp. 2) stated 


that exploved reserves of oil increased 1.7 times in the past 10 years 


loaned from Soviet literature, were presented by the. National 


Febrolews councll/in a 1gé2 report which indicated explored (A + B)oil reserves 


ere ee 


3: 
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Q-vear supply, cr sem? 3 billion tons as of January 1, 1962. 


More mecently Teftvahers Hhesvaistvo {i5. 6, 1958, >. 1-8) reported thas 
th the R/? on Jansary 1, 1968 hed declined 354 since 1955 (i.e., from more 
then ea 26-sear suszly Gown to a little more than an 18-year supply) and 
18, since 1961 (i.e., dowm to a little more than a 15-year supply). 

3. another published indicator, the average discovery *rate or oil 
or ¢as rer meter of extloratery drilling, is tess useful in estinating 
reserves veceuse the drilling base used in the Soviet computation alnost 
never agrees vith the published fisures for exploratory arilling, 


fonerenti:r no distinction is made between oil and gas deep well meterage, 


LY 


end shallow stratigraphic reconnaissence tests, limited to 300 meter 


( 


depths. ‘The 1970 Soviet Statistical Yearbook (p. 186) reported a total 


of 26.6 rillicn reters of exploratory Grilling for the 1966-1970 period. 


Atrace journal Ueftrenik (No. 3, 1971, p. 3) indicated that only 15.2 


million meters of Geep- exploratory wells were drilled during this 
period. Another journal article infers that some 6.6 million meters of 
exploratory drilling for oil were recorded during 1966-1970 and that the 
discovery vate increased to 220 tons per meter from 169 tons per meter 
during 1051-1955 Neftesazovava Geolozixe i Geopiciki (No. 1, January 
1971, D. 3-7). ‘The lower disccvery rate may heave applied to additions 


of only A + 3 reserves during 1961-1955, and the higher rate to 


A+3B + Cy reserves curing 1926-1970. whereas, cumulative oil production 


amounted to 1.54 billion tons during the last 5 year plan, the announced 


discovery rave (220 tons X 6.6 rillicn meters) would indicate that only 
e 


1.45 tillicn tons was Found, This araw-down of oil reserves agrees with 


mee ee 
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other Esviet ceolegists' wenarks and it corresponds to similar statements 
? = o 
mace fer the 1961-1655 period. The NPC Report /1952 Vol. II, P- 104-106) 


thet eruge ofl was discovered at an average rate of 55 tons per 


to 


= suring 1927-1960, and unproduced reserves of 
A+ 3 oil exounted to 3.0 billion tons, on January 1, 1951. The same 


4 
pethodolcsy . can be used to cnSee the published oe relatives for 

Q ‘ 
additions to oil reserves curing 1951-1970. of eruce ‘ofl 3 reserves in 


A+ B categories eee oy 3.5 tires between 1961-1965 and by 1. 3 times 
between 1655-1970 as cliaized by the USSR, unpreduced re serves vould have 


renched 6.0 billion tons on January 1, 1971. An estinate of 6.0 billion 


tons eprears high and is would contradict statements that withdrawals 


exceeéed adéitions over the gecade but the difference may reflect the 


inelusion of Cz oil resezves after 1965. Also gross discoveries (total 


erude of1 produced plus net aéditions to reserves) would have amounted 


to 5.55 billion tons as a result of 104, 133, 000 meters of total drilling 
which yields a similar discovery rate of about 53 tons per meter 


es 
. 


throughout 1961-1970. 


4, Unproduced oil reserves of 6.0 billion tons on January 1, 1971 


iL 


should represent the upper limit of a feasible range of Soviet oil 


The lower linit can be derived from a link relative appearing 


reserves. 
in Yeshhe (fpril 7, 1955, P- 1) which stated that oil reserves in the 
x 5s 


USSR increased 3.3 vines in the last 20 years (1943-1967). According 


to Frofesser Conpeel.!, Eoorcxics of Soviet Oil and Gas, (p- 70), 1948 


reserves were Levweenh uv. 6 end 1.0 villion tens ang they could have 


inoveased to only above 2,0-3.3 billion tons on January 1, 1968, when 
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inflated by the coeffiolens of 3.3. This estimate sppaars to ce coo low, 


because Campcell (np. €1) vrevicusly estinated ungrcduced oi1 reserves at 


3.52 billion toms in (A + B) categories cn Jamar; 1, 1365, and the 
Soviets indicete these reserves increased by 1.3 wines during 1925-1570, 


or to 4.58 billien toms en canuary 1, 1971, which would provide a more 
fa 
reasonable lower limit to a feasible range of 4.5 to 6.0 billion tons of 


£ ie es ‘ 
unproduced oi1 on January a, 1971. 


5. As indicated previously, Soviet reserves 
included 4+ B+ Cy categories insveas co: 
Since the literzsure is unclear on this point sexe correction Ser Cy 
reserves is Gesirabdle. ring the 1¢¢0's, Cy reserves amounted to 


43%-594 of the total fisure for A + 3B + Cy reserves reaching 59% on 


Z as 29. ay =e oe ° = ay 
January 1, 1957, according to Ekonomihe NeMecoowcreusnenet Promrshierncsti, 


(No. 3, 1968, v. 16-19). The same journal (No. L, 1042, ». 7) further 


x] oe, 


stated that 40% of C, oil reserves were written-off bevveen 1653-1967 as 


a result of further exploratory drilling. Furtherxore, two very prominent 


Soviet geologists writing in Ceolosiva Nefti 2 Gaze (No. 12, 1057, p. 34-38) 
reported that 335 of the A + B oil reserves were also written off during 
1961-1965 and that of the reserves clained en January 1, 1966, no more than 
75% in the A + B categories can “e eonsicerecé contirzed. e 
Correction of the estimated feasible range of 4.5-6,0 billion tons 


of unproduced oil and January 1, 1971 by such write-downs would yleia th 


following results: 
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4.5 BIO (A + B on 1/1/66) 

_+9 BIC = (A + B additions in 

—_— 1965-1970 frem total 
additions of 1.5 BIO X .d) 


4.5 BIO (A + Bon 1/1/72) 5.4 Bro (A + B on, 1/1/71) 


-75 Correction factor for write-offs X .75.Correction factor for write-offs 


us 


| 


steate . ——— . 


2375 310 proved on 13/7 ee 4,05 BIO proved on 1/1/71 

6. Netural cas reserves arp2ar to have increased most significantly 
during 1965-1970. M.S. L'vov disclosed in his book "Resursy Prirodnogo 
Gaza SSSR" (Moscow, 1969, p. 53) that Soviet natural’ gas reserves in 
A+B categories increased from 939 billion cubic meters on January 1, 1959 
to 2.021 trillion on January 1, 1966. Likewise, A+ B + Cy reserve 
increased fron 1.585 trillion to 3.565 trillion aaete. in the same period. 


On January 1, 1957, the last official Soviet estimate for A+ B gas 


veserves was reported at 2.189 trillion cubic meters and at the same 
time A + B+ Cy reserves were given‘as #7431 trillion. L'vov also 
explained that the raticnale tehind the inclusion of C, reserves after 


1€. Qnsure amerlzaten) » 
1955 (on p. 33) was teacilitave Dlanning and investment decisions, By 
22 ee , 


1966, the resarves-prcduction ratio in terms of A+ B gas reserves in - 
most of the major fas producing regions of the USSR fell within a 10 

to 15-year surply at the most. Accepted amortization schedules required 
a larger reserve base and this led to the inclusion of the Cj category. 


However, the Ci reserve catenory has proven to be quite undependable and 


FER meter ne 


Spies © 2 


ee em wee ~- 


chen ete ete de ae et etree eee neee Me Ded ewetee etme Ae: Lae oe nee ee nate baie eee oe: emt me atte ae tte ee mae at melanie. wa ee ale 
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a subfect of concideratle embarrassment. Inclusion of some Cy) raserves 

resulted in a doublins of A + EB reserve estimates, onl; to find that 

actual production faites to reacn the anticirated level. For exazple, 

in the Vuzhiyl and Punga gas fields and in the Xalmyk. ASSR and at 

Sakhalin Cy reserves have been written down or discribed ss acca able. 
7. Since. 1987; the Soviet gas reserves have been stated exclusively 

< a | 

in terms of A +B + prs eaterories, and as of Sansary i, sore they were 

clained to exceed 1B trillion cubic meters. only 3.3 million meters of 


‘ > total drilling were revorted for ell of West Siberia during 1956-1970 


v 
"! 
ty 


according to Gazovera mreniennost (No. 5, 1971, p. 6-7), during which 


os 


time ebout 10 trillion cubic meters of gas were claimed to have been 
found in only 8 lerge g2s deposits. However, Naftyanik (No. 1, 1972, 
pe 3-5) cited that exploratory Grilling had teen effectively discontinued 
efter 1968 because of prohibitive costs. The total of 3.3 million meters, 


when adjusted for the Grilling of some 1,200 development oil wells (about 


2,000 meters deep) in the Middle Ob region, would infer that exploratory 
drilling could not have exceeded seni 400,000 meters during 1966-1970. 

f . Assuming the discovery cf 10 trillion cubic meters of gas in this region 
dwring the same period, the drilling of only 400,000 meters would infer a 
discovery rate of 25 million cudic meters per meter of exploratory drilling 


which defies credibility. In Gazovaya Promyshlennost (No. 5, 1971, p. 6) 


a discovery rate of 14,5 million cubic meters is claimed during 1956-1970, 
with 615,200 meters of exploratory drilling in West Siberia in contrast 


~ 


with a natiomride, averaze ef 1.3 million. Previ ously, however, the same 
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gournal (No. 1, L371, p. 2-2) elained 2 Giscovery rate of 202,000 cubic 


reters (A + B) for 1942-1655, ard an increase to 1.053 million (A + B + Cx) 


Despite lirited explorator; drilling end possible exaggerated discovery 
. ' 
a 
rates, the role of Ci reserves has assumed a much greater significance in 
"comzercial" reserves (4 +3 + Cy) of gas since the mid 1960s, as show in 


the following tabulation: 


Reserves of Natural Cas 


Billion Cubin Meters 


: year A+B A+ B+ (C3 
1958 988 1,585 
1959 1,667 "9,202 
1980 - - 1,885 " . 336 
1981 2°" == 2,025 2,547 
1962 1,912 2,786 
. 1963 ' 2,090 3,062 
| 1954 2,091 3,220 
| | 1955 2,021 ; 3,566 
| | 1926 2,183 4432 
| 1957 i, 5,100 - 
| 1988 KA 73753 
1959 NA 9,200 
| 7270 K 13,000 
| 1972 NA 15,000 
= | 
: i972 1A 26,000 
Tees WA Ig, e00 
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AND GAS 


ECONOMICS OF SOVIET OIL 


68 
The $940 plan for exploratory werk set as a ‘aregat the discavery of 
fifty-five new structures (com par red with the annual rate crs about 29) 
first Eve years alter tha ward and compotion oF exploration 
hey would de ruc 


the osint Whe AY 


per year in une 

on twenty-four siruciures to the poin 

drilling (soatpared with, 78-109 ser in the posiwar period), 

prewar period the emphasis in the cartier singes was on geologival werk, 

and such seophysical work as was ¢ "23 Oriented more to seneral ree 
* structures for Geep Orting. Most 


gional studies than to the preparation of stru 
sethos other than seisrfic. Tae ei 2% 


geophysi cal work in 1959 was by met 


f seisntic crews sent out in 1950 prod sent no more than nine crew 
fy unprocuctive equip ment, 


ae reer 
ekg 


; : he -, . years, and they were working with rei 
see, At this time, the annual average number of seismic crews at work in the 

5 United States was 181 (API, Pesreleren Facts ond Figures, 1933 ed). Ex- 
ploratory drilling reached its prewar peas in 1936, and in 184) ealy 349 

exploratory wells wos q i and vary few of these could have la 
alt of tha Footage of that year wus dried in 


prospecting weils: over 
prospects | 


Spe 


Anerbaidzhan, and only 


; ; (Lisichkin, 1958, p. 34 
During the Second 'W arld = exploration operations at first fell 


ae drastically, and then with the assistance of lend-leare supplis § rose toward 
. ! ha the end of the war. By 19-56, ies general level ef exploration seems to have 
* been somewhat above the 1940 level. From that point on, all the : ndicatars 

of exploratory work show a rapid and continued rise. There w 
ne shift toward seismic ceophysical work, the number of structur 
; ?per year rose, and the number of structures on which ceep 


3 areas Grilike were new p 


iy" - of th 


: : gbeing-done rose far above the prewar level. The exploratory 
: ishifted geographically to new a untouched before, end the share of 
‘prospecting weils increased. Altogether the Russans were now taking 


tag 


eens 
wens, 


. : 
: 38 i “exploration seriously, and devoting much more effort to it. 
d , } ee 
J : 
° Out Reserves 
7 e pinouts is abundant information on gas reserves, inf ormation 
, on Oil féserves has been unzwaliable at least Sines Hse ssion in the Stale 
Secrets” Act of 19472 The Most receat absolute infurauion on Soviet od 
2 he Secon 


reServes 8088 Buck te = 1 


. * Despite 
, of coz nid eh asserti f 
Soviet oe He 


ater! 
arse 


edcae 


fate ave ce $ 
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Taore 3. Susur O:t Reservas 
(elias feos) 


Ose ~~ woes 
fasof Janus t) A 
ae 1937 230.7 
1938 na. 
1940 na. 


ae Pe ae en 
nae not availble, 4 
Sources: P&i, 13939:8, p. 1433 NAA, 1939:4-§, p. 16; Vostochnaia neft’, 19404, p. 43 Thied 

Fixe Year Plan, p. 170, : 


vintkely thot at much, triste: e2 2n. ve “tt those prowur reserve os 
For the postwar period, there ure nusierous Statements con: 
wentage increases in reserves. Mast of ris 


bout _L billion_tans_in 19-9, but it is 


af these statements are anivigu 
ie : that they. do. not specify clearly who: reserve! concert is inveaecs.. The ' 
usual reference is zz (eon mimeroal) ar ros: 


plored) reserves, or both. These 1ot part of the cihczra! 

classification, but it is fairly clear tha: ee generally refer so che A + t 
‘ SRT Teng aie aera omy CPE SE 

concent. When all these statemenis are inked together, the index shown 

in in Table 6 i is the result. There are many suspicious things about this series, 


and many additional bits of nora are not consiste nt with it. 
Later in this chanier i it is esti estin S8 ves af the Savizr 
Unjoron Janus : acm: hi 4 


figuife can oo tests 
terms, This leads to some rie dios. fb imnes 
were onlv_a ae? oer 300 mit ‘ 
claim that inev we 2907 nition tons on January | as Ond 
hand, if it is assumed that A&B reserves in 1940 really were 
billion tons, our index implies ne they would have risen to 2S ition 
tons on January 1, 1951, 6.4 billion ton § Oh January 1, 1956¢and 9.6 
lion tons on January 1, 1963! i ; 
ent with other infornition, They wauig mean gross additions to A= Boa, es. ines 
teserves in the Fifth Five Year Plan (1951-85) of about 4.2 bition tons. — 

In this petiod the Russians claim to have discovered only 253 new desesits 

of oil (new fields discovered plus new cenosits discovered on previously 

known fields), and_av: erage reserves rer newly discovered czcosit of over } 
I6_mitlion tens is in: Mrassinhs, ‘ 


Tie inswer to thy | tle anny be thatthe Hnk between 1920 aad 1955 
Ls wrong | (itis given in enw ond” 


used in the construction or thet 
pohttal pea =: 
source). Or it may Be et Prowar sor reserves 28 were 27% wativ eK 


” Eerated, Statements that there was epout a 13-15 vege suaciy of x +B 
. j a a 

i 

1 

j 


2 oe Oe OORT te ee RMPLO AR Be Ce Boe Ob tees 
er 


Vemerre 
te kes we eames > 


= : eosin cea 


* z ; 
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70 ECONOMICS OF SOVIET OIL AND GAS 
Taste 6 [Noms of GacwtH of Sovier Ore Resenves (A. + B), Jancany | 
RE RESTORE aca Nata OR eaes 
January t Index . 
nner, nN 
19602496 mnmtios 80 
1936 100.0 
1947 {12.0 
194 137.5 
1949 149.5 
1950 164.0 
195! 197.7 
1952 333.0 
1953 371. 
1954, 423, 
1953 477.6 
a) 1956 2 dillten tr 510.0 
: 1937 $56 
‘ Woy 1939 Ra | $98 
‘ 1961 3 bllun teas - 765 
: ‘ 1965 R97. 
1966 (plan) 1,017 
1966 (actual) s 


rrr 


JOSS, are reported ag “more than, LS times Jonuary_D, | 1989" in 
SUTgESts that th sre.was no_incewase in 1965, 


ahawal, 
ihrougt 1387, Keller, 1935, pp. § and 6: a link between 1940 and 
given in Opst? rasresatkt noftionsia mestorashaenii, Moscow, !987, pp, 30-1. Stas: 


N&h, 1939:9, p, 2, and 1941:10, p. §, supply links to 1959 and 1961, and a srotament in 
GNIG, 1965:5, p. 7, to 1965, ‘The goal for ‘the Sesea Year Plan was to raise reserves by 1.7 
times, and this figuee i is presumably the ratio between January 1, 1959, and January 1, 1968, 


1958 iy 


reserves in the years immediately precedine the Se scand Werld War. when 
annual ¢ cusp wos about 20 2 million tons, suggest that A+B reserves . 
might | have been 


+30 million n tons ns father her than. 1 something.on the order ott l 
; billion tons, a5 ¢ as ci laired. at the time. 


ais Soviet e exploration and production has moved eastward, the region:! 
distribution of reserves has changed sha arply, as shown in Table 7. The 
Volga-Ural area has become predominant in reserves as in production. 
though its share is likely te decline over the next decade. New reserves sa 
being found in Central As.a, and Siberia. Also, in the older regions such 
as Baku and Krasnodar krai, exploration in deeper horizons and in of! 
Shore sites is once again revealing new reserves. 

Ttisa pity to have so little information on the actual dynamics of Soviet 
ESHERYESL I in view of ibe Tnpettares Bt 4 1 Eiquestion: rer the cost of hee ng 


: rs ort This javels of trod duction fera ve pects) | for 


[ogists estimate that some 29.4 million square kilometers 
of the Fearth's crust i is overlain by sediments fuvarable for the actin 
tion of oil. OF this they calculate that the Soviet Union has [1.3 milton 


square kilometers as against only 4.3 square kilometers for the United 


tinve. ‘Sov iet & 


So Re memmE NRE E SS IRE EN ORB A ent PED RENTERS 20 Ser Gre steamer yee mews eee At Om 


: CIA-RDP85T00875R00190 
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EXPLORATION 47 


Tanie 7, Distrioctiow of Sovier Ort. Restaves oy Recion, Catecontes A + R, Janvary t 
(rer cent nf total) 


Region 1937 1956 = 1980 1955 1559 


ny 


Votga-Urat 3.9 30.3 £29 S11 79.6 
Azerbaigzhan 64.7 421 23.0 10.7 15.6" 
Other 314 27.6 19.1 8.2 4.8 
-Total 1 10! 100 100 100 
— 
® Caucasus. & 


Sources: Fedorov, Ne*tianse mestoroshdeniia Soverskozo Soiuza, 1939, 2ad edition, p. $30; 
and Keller, 1983, 9. 6. Tac 1989 fizure ts fron VE, 1959212, p. 103. 


States.§ Even if ultimate reserves are not precisely correlated with volume 
. of sedinientary cover, the vast sedimentary areas of the Soviet Union im- 
ply ultimate reserves several times those of the United’ States. A recent 
survey has concluded that even civen the extent to which U.S. oil reserves 


have alreacy ben cepleted (cumulative oil production in the U.S. through. 


1963 is a litte over 10 billien tens comsared with I.S billion in the 

U.S.S.R.), it shouts still b2_possibie to expand the present level of pro- 

duction to “Over S29 million tens in 1975 (Schurr. cr al, 1960, p, 386). 

Ueeler este it Corencs on the availability of off resoncces. the Soviet target 
surcested f 


ed for 1980 at the 22nd Party Conzress in 


32 
1981" certainly § shou a b2 feasible. : 220% tren fates 7 Taeeecey 4 Den aranee 


“The sec sediments i In which this_oii is thought te exist have_beer_only lishtly 


touched by exoloreraryegort. One Soviet authority has estimated cumu- . 


lative drilling per square kilometer of sedimentary cover in the Soviet 


Union at 8.7 meters as ugainst 366 meters per square kilonteter in the . 


United States (VK. 196221). If only exploratory crilling were considered, 
the difference between the two countries would be e.2n grester because 
exploratory drilling reoresents a smaller share of the total drilling efort 


in the > ULS.S.R. than it dezs in the U.S. Soviet exploratory elfor has been, 


concentrated in a re latively small part of the potentially favorable area, 
especially in -he Caucasus region and the Volga-Ural area. Azerbaidzhan, 

_in particular, has had a very high density of exploratory drilling. With 
only 6 per cent of the sedimentary cover, it has 2dsorbed almost 20 per 
cent of total exploratory drilling for a density of 108.5 meters per square 
kilorncter compared to an average of 4.1 for the U.S.S.R. as a whole. In 
Siberia and Central Asia, densities are far below the average. 


sment is found in NAN, 1962: 1. p. 2. but itis also echoed in many 
Other sources, a outside the Soviet Union rate Soviet situation as net quite 

t $0 favorably relat ae United States, Accordiag to Eusene Stebinger, the U.S, area 

! of sucimentary ey 13 abedi 6.8 milton square Kiivsneters compared to 11.0 fur the 
U.S.S.R., Pratt, 1940, p. 232. 


: “This particular sta 
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: , wet Propuctivity IN Exploration, 


:  Itis difficult to draw firm conclusions about ciscovery costs of Soviet 

oil or changes in productivity ofexrioratory work over time bacause sa 

vt 4 Fite information is available. The  Becieiens 08 Cis sing raserve S2- 
bres make it virtunity impossibiz for S21 = t waters to C:ssuss the 2 issues, 


. And the statistics are not or ganized to generate zdequaie information on 


: ote ra” j eflecivenes for either the exploratory y eSort Eabae or its intermicdiate 
5 § stages. Such information as can be found is reviewed below, T. Thoush the 
7 4 { evidence is far front satisfactory it 2 nas. show rising costiresss, and at 
: $ sugecsis that it is mot easy for the Russians themssives ta get 2 clear pic 
‘ : ‘ Vu ure ‘of exploration exectiveness. 
ti, . : ‘ 
7 : : ; Discovery and evaluation of new prospects, Tnere is atizition at several 
a : points, from the beginning of the search for geological situations faver- . 

‘ ae able for the accumu!ation of off and gas, through the stage of drilling 
; cof prospecting wells. (1) Only some of the newly discovered structures are 
; “s selected for exploration by geolagicai and geophysical techsiaues to pre. 

* : 3 pare them for exploratery drilling. (2) Only a fraction of the structure 


Studied in detail are subiscted to exzloratory drilling. For examele, by 
1958 exploratory drilling iad bean dezun on only about & per cent ofthe 
Structures iene by geophysical methods in 1951-85, thouch a few 

* more structures may eventually be drilied (GAIG, 1959:8. 5. "D. For-struc- 
* tures which had t been, mapped by core drilling, the attrition rate is even 
on heer Q) Exploratory drilling freanently veveals that the supposed 
> structure does not actua!iy exist. This was what happened in cS casz of 
37 per cent of the structures prepared by core driiing in the 1951-55 


. 
Toi SE Meteo SSE oe 


i 

apace and 20 per cen ner those prepared by seismie meta ods (Keller, 

al "1959, pp, 9-10), Until cosently, core diiing onerauocs mere almostuni- 
: . x oe * versally limited ed to ck y derths one aT about we oes Dee the cap abilities 
| fo wes of the equia ment a xe. N epping had to ke done en the shavower 


: ; sere formations Stevie the formations of interest, and in many cases the 
i Structures mapped did not eatend to the elder strata in which it was hoped 

“3 to find oil. 
Structures probed with prospecting wells do not always centain oil or 
gas. In the first six years of the Seven Yeer Plun, 190s structures were 


ee eer 
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the commutation, Some of the deposits ine His this 
Peover since the twenties, On the ather 
Voom, as COIL centte Dontput in past years weee probally 
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s since 1944. The ccetiniabt of present recoverable cane 
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fo the tabulation twhin, this reweve figurz has twen catemited to athee } ‘ 
ber chmauk, dates using the sctics in Table 6 and estintates made af pros dine 


caverivs in each ve-ygar grind since the Secand World War by adling peas 5 
duction to net increases (all figures ure is millions of tons). = A 
. 
. At Net 
reverves inctement = Production — discoverics 


January f, 1946 - yl 


i rn 


January t, 1951 715 4 
4,225 m 
January £, 1956 2,000 te 
tooo: 373 
January f, 1961 3,000 ooge = 


520 1 
Sanmary 1, $966 S207 Ka tts” 1949 
pr acnes + ‘on wate Henne edT re 


* 
t 
t 
esd fesiletare quit. an Asistent with a humber of uth savied £tt ts a 3, 
anaual increments ‘ 


on reserves, According to [nenner, 1962, 9. 79, average 
in reserves in the peried 1951-55 were 2.86 tines those of 1946-50, and in 
1956 60, 2.40 times the 146-50 increments. The same source says thst the 
supply of reserves relative to output was just slightly higher (U5 per vent) 
atthe end of 1960 than it was di 1946, TI sures above imply a small de- 
cling, but the departure fon his statement is slight. 
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The cost of production of cruce oil (and associated 
qwatural gas) varies widely in the USSR with respect to location 
of Geposits. By far the chearest cruce oi] available in the 
USSR is that obtained from the highly _ Droz tific. “oiL. fields. of 
the Urals- “Volga Conversely, abparentiv the most expensive 
crude is thst” procuced on Sakhalin Island, as shown in the 
following tzbulaeticn: 32/ 


1958 UNIT COST OF 
PRODUCTION AS" PERCENT 


AREA OF PRODECTION OF THE NATIONAL AVERAGE 
9 : ¢ be 
Bashkir ASSR ‘(ureis-Volga).,. 53.7 
Tatar ASSR (Urals-Voiga) . 7 39,67 
Kuybyshev Oblast (Gzals-volga) -, 42.21 
Ukraine SSR ; - 153.0 
Turkmen SSH : 165.0 
Azerbavezhan SSR . 217.0 
Chechén-Ingush ASSR ‘ 242.0 


Sakhalin Islane 331.0 


Mosc of the decline in the national. average cost of 
eduction has heen vossible through reductions in production 
costs in the Urals-Volga, which have been amplified because of 

the relatively high share these fields provide in the total 
annual output. The cacline in the cost of production at the 

. fields of the Uxraine have not been particularly significant 

as the volume of production is only of minor proportion. Simi- 
larly the effect of the 47 percent increase in production costs 
‘from the Chechen-Ingush fields largely has been cancelled by 
the declining role wnich can be attributed to the output from 
these fields. Fluctuations in the cost of production of crude 
oil (and associated natii.al gas) in the USSR by selected area 


of production for the years 1950-58 are given in Table 3-26. e 


4. Reserves 


~~ ae tre cates A ee ene 


any ‘aetenitive. ing ZoenStiod On EA tne = aRoue os of rds i reserves of 

crude. ‘oil. Some, bas: .S s fo eshimeting “Soviet ‘proved reserves 
legat. nich toured the USSR in 

result of exanination_of the information 

it was _consicered that_the current 

id productio on ratio in the Soviet Union 

Ae Ty 23/7 Since then, further r analysis 


August ,_ 16607 
accuired, : 
proved x ese = 


wr on_the orcer of 22 
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that this ratio srchably should be revised wiward, to 20 to 1 
for the pericd 1959-61. During the Seven veer Plan, the proved 
reserves of cruce oil are to increase by 1.7 times 35/ TF 
this level is achieved, then the reserves/orcéuct o in 


f uctic tio i 
1965 ionic in 1955 taken at the plenned level) would be 


on the order of 16 to l. 


G8 ete ent nee cents eee eneceeeren 


The estimates o£ eroved~ Tese=ves of cru crude oil in the 
Soviet Union, as agreed on by the Comnittee, reflect these two 
ratios and are as follows: 


D 
END OF YEA BILLION METRIC TONS 
1950... 0.758 
<i 2955. % = 1.416: 
1958 2.264 : 
1960 2.958 
1961 3.320 
‘ 1965 Plan. 3.848 


‘5. Projections for the Future . 


* In the last few years the Scviet or 
new discoveries of crude oil in Siberia and 
Peninsula located on the Eastern shere of 
discovery made on the Hancysnlax xX Peninsuia is con 
USSR to be one of the ims cortant discoveries of the 
This discovery, Gescrized as a multi-billion barrel fieled, 
reportedly has some 40 pavs, which are extremely vorous and 
permeable. In addition, other Giscoveries have been reported 
at Prorva, Barankui, ard } Kenkiyex, to the north of the 
Mangyshlek Peninsula along the shore of the Cespian Sea. These 
finds could support the uevelorment of western zakhstan as a 
leading oil producing area. - 
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period 1961-60... 8 Y..cHe_s close_of 2h: 1, Cece Oil cutput 
is to reach to 690-710 million_ton A GUtes Ty er ein 
intervening years to reach 390 mil in 1s70 28/an4 545 
million tons in 1975. 23/" altho ous: jet oil industry has 
in recent years demonstrated its = achieve the planned 
levels of procluction, the very mac thea outsut of erude 
oil foreseen for 1920 is suf¥igiens nt a cicse exakin= 
ation of ‘the cizort regiiited ii steh a esi is to be abeained, 


AB ee 


15 times the preduction or about 10.5 bi 
production as the edo point of the range 
tons). January 1, Nase reserves have be 


= 699-710 sii ton 
n estimatecé at 20.. 


uhs 3 
of crude oil “Statements by Soviet 
authorities with es to the current rate of depletion of -G esp. 
oil fields in the, USSR, it may be. estimated that the remaining 
in-ground reserves in the texrminal yvear of 1959 will be about 
5 llicn tens (using 195 
e) 
2 


times .1960_production, or 2.96 billion tens (21.6 billicn “a 
barrels). New finds, ereeerocs 2, must_anount_’ Sooaa increase 
in in-ground reserves of about 7. 755 cillion tons, _plus interim 


production on the order of 9.3 billion tons, or about 15.8 
ea ALSACE Ese2 2: 


. billion tons_ (i15.: 3 billion barrels). Prom the e geclegical . 


‘which 67. 8 billion barrels represented cumula 


Deter Ory Oey naan 


information available, the’ Committee concludes that there should 
be at least this much Prol in place in the USSR. For comparison, 
total U.S. crude oil reserves found and ceveicred- : 
January 1, 1962, were on the order of 165 bil 


ct i 4 
-- +. 
< 
o 


ghe_15 15.8 billion tons of crude 1_vrocramnec to be 


oi 
found « durin ng _the | iq the 20-vear period 1961-80 represents an i impressive 
task wi when con compared with oi] Sings since worla was 25, rom 


19 ‘throush_ 1 1¢ 360, the the USSR produce3_ shout] bi ilion te tons of y 


crude. oil | _and_ and increased the termi the terminal re eserves sy 2.57 billion 
tons, Thus new _reserves_of 3.57 billion «. ons—were-Ztound_in_ 
this period. 


: Discussion of the Crilling program envisaged for Votes 
- 1961-80 has been presented elsewhere in the report. It_has Ye Te 


been stated that the total exploration ¢rilling fer eruce oi} ae st 


and natural cas euring 1961-80.will be.150-150 nillicn meters 
and that"¢as exsloration drilling alone will seach 46 wDemillion *am-mt 
meters, — The :s by Gifference an average value for cruce oil _ wz ae 
exploration may be estimated as 78 million meters. Plans for 


crude oil Gevelopment drillinec have not been announced publicly, 


en) 


Wat WTS” Sf 


although it has been stated that a cotal of 150 enous . 
“development_ and related! wells we would 3 be completed Iz an 


average well “dopth of 2,100 meters is esstumed, then éevelopment 
drilling | “regu iirenents would be 315 million meters. 


: With these assumptions, it is possible to ccmpare the 
Sovict expectations of discovery/drilling ratios with past 
experience: 
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ITEM , 1946-60 1951-£5 


er 


Exploration Drilling (million meters) 29.40 78.00 
Development Drilling (million meters) 35.40 (Est.) 325.09 
TOTAL DRILLT2 os 64,80 393.00 
Cumulative Crude Oil Production 
(billion metric tons) 1.¢0 4 8. oa 
Increase in in-ground proved reserves -_ oT. cer Wh: 
(billion metric ‘tons) © a 2.57 7.50 50 


TOTAL NEW FINDS: 


billion metric tons _ 15.80 


Crude Oil _Dis scovered Per Meter of 
ass fa = Gf Sete 


Exploratory , Drilling _ (tons ter meter) 121. 00. 203.09. 


ee Oil Discovered Per Meter of 


Total otal Drilling (to {tons ber meter) 55-.00 40.90 _ 


In the above tabulation, the apportionment between 
exploratory and develorment drilling fer 1961-80 is susrect, 
as it indicates a substantially different ratio than tne 1546-65 
period. It is unlikely that the USSR should expect to fina in 
the future 203 tons of crude oil per meter of exploratory 
drilling, when past data show a discovery ratio of i121 tons ser 
meter--particularly in view of continuing reports thet future 
=“ €ields are likely to be found at increasingly greater Gepths. 
However, the rate of 40 tons of crude oil Zound per meter of 
total drilling arpears reascnable and conservative when compared 
with the 1946-60 experience of 55 tons per meter. It 
possible that the 150 thousand wells defined as i yeneloeaene 
5 and related", from wnich the development aaa estimate is 
a. derived, include some wells of a type that in earlier statis- 
; tics were considered as exploratory welley Nevertheless, the 
i estimate of 393 million meters of total drilling for crude oil 
| appears consistent with an independent Soviet statement chat 
total oil and gas Grilling during the 20-year period would reacna 
500 million meters. 


It is probable that the USSR has nade realistic 
estimates of the drilling effort required to achieve the future 
production goals. Results Guring 1958-61 showed that procucticn 

targets were excceded although drilling plans were not met. 
This situation will not necessarily continu. in the leng-term 
: future and the USSR appareatly recognizes th fact. The 
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achievements of the oil program today are closely related to 
the inding of a number of major Geposits during the 1250's. 
the oil industry may not be so fortunate in the future. 


As shown in Table 3-27, which represents the Soviet 
estimates of the probable regional distribution of production 


’ of crude oil in the USSR in 1959, the Urals-volga is to continue 
to be the major source of preducticn, altnsu hn the share anti- 
cipated for 1980--slightly more than 50 percent--will represent 


a decline from the current positicn. Although the lLikelinood 
of finding new oil fields of major importance in the Urd@ls- 
Volga has been lessened, prospects of finding a large number of 
medium-size and small-size fields are excellent. A large 
portion of the increase in production is expected to cone ~ron 


an extension o% existing oil producing areés, primarily through 


deeper drilling in such areas es Baku and Groznyy, end from 


improvements in petroleum technology. ™ 
Rae TABLE 3-27 
. SOVIET ESTIMATES OF PROBASLE REGIONAL DISTRIBUTION 
OF PRODUCTICN OF CRUDE OIL IN THS USSR = 1930 
MILLION PERCENT 

REGION METRIC TONS . OF TOTAL 
Urals-Volga step 350 | + 50.0 27 
West Siberia ) , 
East Siberia ) 42 6.0 2/ 
Far East ) : <2 
Ukraine ~~ , mae *42 "6.0 B/ 
Kazakhstan : . 35 5.0 a/ 
Turkmen 28 3-4.0 2/ 
North Caucasus) 
Uzbek ) 154 ; 22.0 P/ 
Kirgiz ) . ; 
Tadzhik cs 3 
Azerbaydzhan 49 150--SF & 

TOTAL 700 &/ 100.0 


af 40/ Msi Khor wel (ee Lib 
b/ by difference. 
C/ Mid point of 690-710 million ton range. 


Or failure of achieving the long range production goals. Tne 


In summation, itis not feasible to forecast success 
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Soviet producticn plans are ambitious for the coming 
decade and heavily Cceperndent on sucere sant cevelopment of 


West Siberian oil and gas reserves. Many problems have arisen 
that may have been overlooked in setting future goals, 
including: ! 


1) The adequacy, or quality of proved reserves. 
2) The location of new reserves ané pipeline distances to markets. 
3) The limitations of available technology and equipment. 
“ eer cg oy . Ct Jin 74 

In 1980, the Soviets plan to produce 230- 260 aitiion tee 
of. oil and 230-260 billion cubic meters of gas per year from 
West Siberian ‘fields. TE at ag 

In January 1971, two eminent Soviet geologists indicated 
that West Siberian oil reserves were inadequate to support 
production rates of more than 130 to 150 millior tons annually, 
which is about the level expectecé in 1976. Furthermore, output 
from the 3 largest producing republics in the Ural s-Volga, regi maa is f 
expected to stabilize at 175 million tons per year during! "197 
1975 pericd and then gradually decrease. 


In April 1972, Soviet Oil Minister V.D. Shashin disclosed 
that during 1971-1975, 300 million tons of new producing 
Capacity would have to be develoved, including 147 million tons 
for net growth and 153 million tons to offset depleted capacity. 


This is an exceptionally large requirement in terms, of prior 
} Five Year Plans, Thse Capacity eegquare Ments have beer Te Vescd CMNCE Sime Then Y 


“Producing Capacity PReauirements in Millions of Tons of Oil ver vear 


Depleted 
5 Year Plan Net Cavacity Capacity Total 
; 1961-1965 93.8 - $8.3 162.2 
1966-1970 110 91.1 (Plan) 195 (Plan) 
1971-1975 Plan) 147 153 300 ~3i0-320 - 3847 
1976-1980 (est) 50-100 200-300 250-400 


RE Ee AE EE eS ee 


Approved For Release 2006/09/26 : CIA-RDP85T00875R001900010195-2 bea 


: Spo : 5 
eo die Re gay 


e 


Approved For Release 2006/09/26 : CIA-RDP85T00875R001900010195-2 i ; 


Approved For Release 2006/09/26 : CIA-RDP85T00875R001900010195-2 


During recent years, the Soviets drilled approximately 
4,000 wells and scme 11 million meters which has enabled crude 
oil producticn to increase by about 22,000,000 tons annually. © 
The cursent relationship between new producing capacity and total 
drilling is about 2 tons per year ber meter,while the new 
capacity per well ratio is approximately 5500 tons per year. 
The announced requirement of 147 million tons of net capacity 
during 1971-1975 would therefore imply a need to drill almost 
27,000 wells and more than 70 million meters. As depletion of 
old capacity increases, the drilling problem will become more 
acute. MatMew!? aes. ae ee en 

About 70% of the oil fields in the USSR are under water- 
flood and normal rates of injection are about 2 tons of water 
per ton of oil extractec. Water injection occurs under pressures 
which freauently exceed formation presses by a considerably wide 
margin. : 


7 In February 1972, there were 1,360 producing oil wells in 
West Siberia located in 10 fields which produce at an average rate: 


of 108 tons per day. 


* About 1200 producing oil wells were drilled in West Siberia 
during the 1966-1970 period, or about 240 wells per year. 
An unknown number of injection wells were also completed. in 
1971-1975 the Soviets plan to drill 7-7.5 million meters in West 
Siberia with 87 rigs, wnich is said to be 10% of the rigs in the 
USSR. Most producing zones are 1800 to 2500 meters deep. 


The largest~ West Siberian oil field is Samotlor which is 
expected to produce 50 to 70 million tons per year in 1975 
and 100 million tons by 1980' from 3000 - 7000 wells. This field 
is said to contain over 2 billion tons of oil. Well yields 
range from 33 to 900 tons per day but probably average less than 
250 tons. 


West Siberian sandstor.e reservoirs contain considerable 
amounts of clay in-filling which reduces permeability and water 
encroachment is a serious problem. Otherwise reservoir parameters 
resemble those of the Urals-Volga fields and "“coning" may ruin 
many fields@s. Reservoir pressures 200-250 KG/CM2 at 2200 meter 
depths, Porosity 16-32%, Permeability. 200-1200 ma). (Sevres neu: 


Adwcck Tyumen weservoirs are infeetor G Uvels Uslea Deventiaer Gelds ) 
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1975 Production Goals are 


509 Million Tons of Gil and 320 Sillion m3 of Gas 


The drilling "bottleneck" becomes more critical fer 
meeting 1975 and 1936" “production coals and maintaining a 
10:1 Reserve-Production ratio based on 1961-1968 discovery 
rates, recent plans and performance. 


2926971975 Period Oil Gas 


Estimated Cumulative : 
Production  . ‘ * "2,834 billion tons 1.670 trillion m°? 
cree eo | ie ‘ are (aes, ee te 
Additions to A ot 
Reserves ae iD: 1 s 
R/P 1/1/1976 5.000 billion tons 3.200 trillion m3 
(i.e. 500 NTO x 10 years and 320 BCM x 10 years) 


7.834 billion tons ° 4.870 trillion m3 


Minus Unproduced 
A&B reserves 1/1/1969 -4.500 billion tons 


2.500 trillion m? 


Planned discoveries _ 
1969-1975 “* 3.334 billion tons 2.370 trillion m3 


Divided by historic , 
discovery rates _ 55 tons/m 110,000 m2/m 


Estimated Total 
Drilling Requirement 60,618,181 meters + 21,545,455 meters 


i ; = 82,163,636 meters 


Less 1969 + 1970 meterage ~-22,951,000 
‘ 


1971-1975 undrilled meterage 59,212,636 meters 


over 5 years 


eR When the KS ap reached and Fell belece fo? (3 dere SA16 an / 


PecdiecT1e nt SO bh. lized ane Cawmented Fé dee liye ~ frie 72 197 


(773 qe (thers hance, Te Ths AP (snof marcnTained HISR cr / 
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BSCE 1°£0 Coals of 556 million tons of Oi1 ané 420 billion 
m? of Gas 


1969-1920 Period Oil Gas 


Estimated Cumulative 
Production, 5.484 billion tons 3.570 trillion m3 


Additions te A&B 
Reserves for 20:1 


R/P on 1/1/19E1 5.500 billion tons 4.200 trillion m3 
(i.e. 550 HTO x 10 years and 420 BCM x 10 years) 6 


10.984 3° 9.970 


Minus Unproduced ~* 


_ ASB reserves 1/1/1969 _-4.500 est. — ” =24500 est. 


Assumec Discoveries = 
1969-1980 6.484 billion tons 5.270 trillion m? 
Divided by historic 
discovery rates 55 tons/m 110,000 m3/m 


Estimated Total 
Drilling Requirement ... 117,890,909 meters + 47,999,091 meters 


= 165.8 million meters 


Less’ 1969 + 1970 meterage - 22.9 million meters 


— 


* 1971-1980 undrilled meterage 


W 
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142.8 million meters 
over 10 years 


TR ee Le Matta Ee ae ee he ee rE ee OP Ge eee ym, te GP gy od ae 8 OS ae Oye tae td We Tee Pen Peed Pep bes Pe ts ate gegen RES aN a eee 
: ¢ ao : ss 
. 


, Approved For Release 2006/09/26 : CIA-RDP85T00875R001900010195-2 


Estimated S Actual Production of Oil and Gas After 1960-1962 


NPC Study 


Cumulative EPrcéuction Oil Gas 

actual 1961-1965 1.024 billion tons .° 459 billion m? 

actual 1966-1970 1.548 billion tons 849 billion m° 

Plan 1971-1975 (2,153 billion tens 1.291 trillion m3 


1969 actual =" ~—*”~—s«a23843 million tons ° 1817122 billion m3 
1970 actual 352.6 million tons 197.94 billion m? 


1971-75 Plan 
(500 MTO Max) 2,153 million tons 1,291 billion m3 
(320 BCM Max) : 


1969-1975 production 2.834 billion tons & 1:670 trillion m? 
1969-1980 production 5,484 billion tons & 3,570 trillion m? 
ae oil gas 
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1960-1962 3rC Renort Methodoloay for Estimating 


Oil and Gas Discovery Rates 


Jan 1961-Dee 1968 Period Oil Gas 


Cumulative production 1.887 billion tons - .928 trillion m3 
Additions to A&B 3 
Reserves 1.500 billion tons -646 trillion m 

Total Discoveries - 3.387 BTO "1.574 TCMG 


Medics * 
de 


a) Divided by Total 
Exploratory 
Drilling 26.66 million meters 

R ; 


= 127.04 tons/metert/ = 59,040 m?/meter 


) Divided by Tetal 


Meters Drilled 63.7 million meters (for gas oe 15.0 
“ Million meter s)} 
= ° 53.17 tons/meterl/ = 104,933 m3/m2/ 
(55) (110,000) 
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y NPC (1962 Vol IT pv. 108) estimated 121 tons/m of 
exploratory drilling and 55 tons/m of total drilling for 
A&B reserves in the 1946-1960 period. Recently the 
Soviets claimed 169 tons/m in 1961-1965 and 220 tons/m 
in 1966-1970 for exploratory drilling and A&B&C reserves. 
(Nefte Gazovaya Geofizika No. 1, Jan. 1971, p. 3-7) 


2/ Gazovaya Promyshlennost (No. 1, 1971, p. 1,2) cited a 

| discovery rate of 202,000 m3/m of A&B reserves at a unit 
cost of 1.06 Rubles for 1961-1965. The rate was about 

| 300,000 m5/m in 1959 and it declined to 110,000 m3/m in 

: 1965. During 1959-1965, data provided by A.K. Kortunov 

and M.S. L'vov indicate discovery rates of 147,702 mo/n 
and 150,560 m3/m respectively for ASB reserves. More 
recently, Gacovarva ‘Promychleanost (No oy 5, 1971, p. 7) 
cites a discovery vate of 1,310,000 m-/m for AsLac 
reserves for the entire USSR and 14,560, 000 m5/m for 
West Siberia during 1966-1970. 
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Patrolaum Nanosits of the West Sibarian Lowland 


1. Area: This sad 


Wimentarv basin contains som2 3.2 million 
Square kilometers wal 


ch has been classified as follows: 


a) at least 1563 petroleum .deposits heve been 
Giscovered to date. 


2. Se@imentarv Rocks: According to qualified western ob- 
‘Servers as many as 300 anticlinal: structures have been 
mapped in:Tyusien. Most of the Giscoveries of oi1 and 

. gas have occured between 600 and 3200 meter dépths in 

. : rocks of.1esozoic and cenozoic age... 


a) Most of the oil deposits are located above 
2400 meter depths in the shallow middle Ob 
. portion of the basin. Reservoirs have been 
found in middle and upper Jurassic as weil 
as lower Cretaceous rocks -- Valangin, 
Goteriv and Barrem -- which are basically 
marine and coastal tyne sandstones. 
: _ b) Most of the natural gas deposits are located 
above 3200 m: depths farther norch in the 
Ob Gulf region among cenomanian rocks which 
are continental type sandstones. 
c) Most deposits have several overlying producing 
‘zones, however, reservoir characteristics 
change rapidly in the lateral plan due -to 
intermittent clay and silt infilling.* 
7 cme ‘ Porositv may vary from 6% to 32%. 
Permeasilitv'may vary from 50 md to 4000 md. 


3. Reserves: At least 5 billion tons o£f=35 billion barrels 
Of oil and 10 trillion cubic meters or 350 trillion cubic 
feet of gat have been discovered (in the proved and 
probable reserve categories) by. drilling. 


a) The largest deposits can be ranked approximately 
as follows: 


i) 

| 

| 

H 

? * “Soviet geologists have intimated that the Tyumen oil 

3) deposits may be inferior to the Urals-Volga reservoirs, 
where many of the best fields are associated witt 

| Davonian reefs, in addition to the sandstone, shale, 

| 

i 


a silt sequence which is common to bota Oil bearing regions. 
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oil 


Samotlo.:: 
Federovo 


Sosninsk 
‘Sosnimo- 
Sovetskoye- 
Medvedyev) 


‘. Ust Balyk 


Mamontovo 


zapadno~Surgut 


Pravdinsk 


Vrengoy 
(condensate) 


Salym 


Megion 


Billion 30 


> 15 
Pa 
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ey 


7 
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‘Natural Gas? 


. Urengoy 


Medveznye 
zapolyaravy 
Yamburg 
Yubilenoye 


Komsomolskoye . 
(N & S) , 


Gubkin 
Taz 
Messoyaka 


Pelyatkinskoye 


. Vengapur> 


4. Quality of the Oil: and Gas’ Reserves 


a) 


b) 


All of the nat 
being 928-983 methane for the most 


Trillion Cu Ft 


. 140-210 


55 
55 
35 
28 
15 


ural gas is of high qualit 
part and 


it appears to be void of any inert and 
corrosive elements. 


only .853 
and Surgut, th 
and it ranges bet 
gravity of most Tyumen oil aver: 


"852! 


c) Practically all o 
are characterized by 
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The crude oil of t 
Samotlor contains 1.3% 
much of the oil] incluéing Samotloz crude is 

sulfur by weight. 

a sulfur content 

ween 1.33 to 2.23. 


he eastern most fields near 
sulfur or less, but 


Near Ust-Balyk 
is higher 
Specific 
ages about 


€ the oil and gas reservoirs 
low to normal pressures 


. oy 
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GL Resren wells Aneee OG tens yz. day tnt rerley. : é 
Rohe . mle Ten ’ pant hnevirleyon wills Weeeass eC tens, 


er drive. The water drive mechanism 
ti in come instances; however, in 
many cases it has been found to be very woaak 
‘or stagnant, cue to permeability cha:yes, 
horizontal stratiZzication, or oniy slight 
tilting of the reservoir beds. Genexaliy, 
the proguction of either oil or gas will 
usually 52 accompanied by water and perhaps 
a rapid Gepleticn of bottom hole pressures, 


e 
+ 
rw 


. unless propex countermeasures arc taken 


imnediately. 


a}c) Average well yields may range-from 350 to 700 


barrels Geily for most oilfields but the 


‘Sue Samotlor wells are said to be better and mas 


they may average about 1800 barrels per day.‘ 
Natural gas wells may produce 35 to 135 
million cubic feet of gas per day, but 
Urencoy wells have been reported to produce 
over 200 million. However, such natural 

flow rates can not be long sustained because 
of low to average reservoir pressures which 


would be a limiting factor. wv} 


Surface conditions at most Tyumen fields must 


be described as terrible with tundra and 
600 to 1200 feet of permatrost covering ail 
of the natural gas Geposits; wnile taiga, 
peat bogs, or swamps cover most of the oil 
accumulations. 
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